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Abstract: 

PROBLEM TO BE SOLVED: To provide a lithium secondary cell which has a high 
maintenance factor of high temperature capacity. 

SOLUTION: In a lithium secondary cell having a positive electrode which takes a lithium- 
cobalt compound oxide as an active material, and a negative electrode which takes carbon 
material having a coating formed by an additive action as an active material, the lithium 
cobalt compound oxide including 100 to 1,500 ppm of alkali metal and/or alkali earth metal 
component, and 150 to 10,000 ppm of sulfate ion component to a lithium cobalt compound 
oxide, is used. 

(C)2002,JPO 



Copyright © 1993-2000 Aurigin Systems, Inc. 
Legal Notices 



http://aurigin/spiweb/web^ 2/18/2004 



(i9)B#atttw (jp> 02) & H §^ & (a) oi)»ifiaH^ras^ 

#|§2002- 15740 
(P2002-15740A) 



(43)&IB B ¥8.U¥ 1 H 18 B (2002. 1 . 18) 



<51)IntCl. 7 


■MB9 


F I 


f-v>r(##) 


HO 1M 4/58 




HO 1M 


4/58 5H0 2 9 


4/02 






4/02 C 5H0 5 0 


10/40 




10/40 Z 








«*31©ft20 OL (£ 10 JO 


(21)fflI8S# 


&B2001 - 127304( P2001 - 127304) 


C7DH1RA 


000005968 










(22) HHSS R 






JSKfFFftfflKArort^TS 5#2# 






(72)S89I# 




(31)«$fcffci3ll#^ 


(&K2000- 125542 (P2000- 125542) 






(32)«ftB 


¥/£l24p4/i 26 3(2000.4.26) 






(33)«5fcflBi9gH 


B* UP) 


(72)I6M« 
























(74)«1!A 


100103997 



















(54) U^ArjMBt 



(57) imm 

T, Uf-^a'toMK^IMfelCtt LT 10 0-15 
0 0 p p mffiTlVij V&mm/X\tT)Vti v±m&m 
l&tob 1 5 0-1 0 0 00ppmtfWja»-f*y«^fc«: 



imm i ] y ^^m^wM^mmmmb 

LT100~1500p pm<07W 'J 
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Kj&hWEWc*** tix%& 1 u ^ 
Az&m?t. 

LT15 0-10000pp mOKiM *yflK»fc** 
f 4 Z b iWBik-th 'J f>AZi^i. 
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T)Vii v±x&m&» (®t yf-»>A*»< > 1 1 5 o 

- 1 0 0 0 0 p p mOfflffitf *yj&frfc £#^4 i i: 

[ it*ii 6 ] 7;^ y ^m&iA'/xtir;^ y 
5 »en» y Az&m 

[ W*if 7 ] y *9 A38ttltff&IM:ft*igftff J: 

WAZMMmnavx. ifriey^^AjS^isa^K 
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tf/xti7/^y±s&JBjfcjj* (alu ) 
[it*S8] 7;^y^s&t>'/x<i7;^y±a^ 
Az&mfS. 
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->A3A>h^ir^S:-ir^s^*Jii^si oo 
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[ w** 12] y a a A/i, h«MMb»» jiMt 
z&mcfc . friey f"7A ztwhrnemmt 

L"C, y*?A3^h*£Kftft(c*f LT 10 0-1 

5 o o p p mor/M? y Anav/xiir^* y 
**#±a*Ki*fl' (fit u £-grttt4 

[ft** 1 3 ] y f-i>A3^op hm^mMsmwt 

ZjKTOMciiV >T , mlBU -f-*7A a AVI, MRggMtfti: 
L/C, yf"7A3A/PMi^b!ft(^LT 15 0-1 

0 0 0 0 p pm»» *VJS#*#rr* t^Srffiffl 

•f *i fc WM&k-ti y Az&saL 

[H*H 14] y MK&MHUft*j£lMr 

*+iiamtm&8Mtb ittmbzn? 4 
zacwftctjv , mrig y ^a a a> ms^k^ t 
ix. vi-*;£.3rt)Vhig.£mtmzttix ioo-i 
5 o o p p m^r;^ 'j&m&rf/xiiT/i'* y±a* 

H*^" (fILyf"7ASr^<) fc 1 5 0-1 0 0 OOp 

twat-f * y f">Az<x«?t!>. 

[ ft** 15] y ^-7 A^^KH^IMbM^^IMt 

b itziEmb s mttm%m%b itinrnt , ^wj 

5r#*t4«»»k SrW-tl. U f->AZ<Jc«aM=feV^ 

•c, mey f">A^*wi^iMbiwc«u"c 1 o o- 

1 5 0 0 p p mCDTfV/j 'J AI»^/XI47^ 'J ±8. 
&m&ft (fflty^A5:^< ) Sr^*f hZbZim 

bi-zvi-vj>-®.mm. 

imm i6] y ^^w^wm^mimm^ 
bLtzimb. mttm-mmbitzmb. mm 
tuft? hwsmb y f-»7Az<«atctjv^ 
Htmeu ^^m^mm^m^mzMLx 1 5 0- 

1 0 0 0 0 p p mORIM * ^*^^*t4 £ fc $•# 

fSki-iy^Azixsifi. 

[ft** 1 7 ] y fWa;^ htt^kifis^^K 
fc t^IEffik , KStttt*$£!Mr2: UfeJlttk 5r*-T4 

y Az«wftt=« , m e y f-»> a 3 y 

WtKfok IX. Uf-^Aa^UfdWHUCWLT 1 
0 0- 1 5 0 0 p pra«7W 'J AJBK^/XttTA'* 
UdJR4ll«» (fflt»Jf">At|fc< ) Sr**f 4 few 
Srfflffl-T4 i k Sr^ak-f 4 U^AZKWi. 
[It** 18] y f7A3;^ hmiiWUVtoZWMW 
b LfcESfc . ^«»»S-vS%«k UfoMffii: 4 
IHfiS^Sr. J^K^ttSr*i-4^-^fclRll«ltT^4 



(3) P12 002-15740 (P2002-1 5 70JL 



5o~ioooopp mcmwu *>&ftiirirti>b 
imm i9] u MxgiMHfefr&ftir 

b UzlE®b . «S«f4S-vSi)«i: LfcftKi: fctf-f 4 

>j •f-^AZi^^jfitcijv^T . mia y a h 
ioo~i5oopp m<orw >j ^Jsa^/xar^ 

*'J±»MMMi- aiiy-?">A£|$< ) fc, 15 0- 

i o o o o p p m(7)ffiSH jf y^fc **^rfi «><o* 
ttis-r s i b m®b -th y i-T7&-<xmm. 

[11*82 0 3 4. 2VJ:0<>*S*±IH«E"C3tft 

? i j® 1 9 co <, \-fti^ i ociaaw) y 

[0001] 

m. mziE®mm'gbix<)i-vAM$&mm&mm 
bm LffflSMtb Lx&mmtrm itz vm* 

[00 023 

•ms b Lxmttmmm uz y f>j*z<mmi& 
torch i. zwz. o&y^-*? A.~&nmzt5 ^xit. a 

ozbtfhh) . 

t o o o 3 ] WMt*wt'jw>mM*-iiifZ 
Emm a. «ffifcm»soiaTSi&iKBo3ifT 

[0004] 

fufe S E I ttR^>HHU<K«^>ff Aift I) v L , * 
«0«iB*-HJ-fc:»* UK < *S £ b mt ^>tih . 
[ 0 0 0 5 ] ifc. ifSasWJSrffiffl L3rvt*£-Ct> . 



m\i,zhhfrhx'hz> . 

[0006] 'J f-*A-fcWSt:*$»,vtli. 
fl*S*foWll*>&*iT;fe 0 . -eoflfci: LT . J; Oft 

ws&&x-im£'ft ozb mi t>tih . wiar, 

*M»yf">A (LiCoO,f)<«^, ffl^(i±BS 
«E£r4. lVfcLTftttfcfTd**, £*ifc4. 2Vfc 
•fSifctcioT. ZWzW%&ift±.Z*khZbtf 

mkv>fflnzxtui. zcommi. vmtb ixmrn 
mtt&m&w&mm^m&izitK, wmmz 
xvv-iz£^xy)Wtix%z>y>umMMco±o% 
ivm&mMitzm^tzifr&izwmx-b <o . wzmm 

[0007] 

fmthtDsblz%Ztitzi>cr)X\ tcomicomii. ft 
W&thZblzhh. 

[0008] ±ieaw{i. nmwzTM 

4 ZblzXi xmHtX'Z ZZb SrMiii L*il 
*%&Uz. BP*>» ♦X^KBtt. 'JWAiMI 

^S^-^-SKbfttM LT100~1500pp mc7)T 

z b m®b?t vf7J*-<mmizft-r& . 

[ 0 0 0 9 ] *5KHWflfitf3St(i. y ^"!7AS^ 

ASSAJW^IWbfttWU'C 15 0~10000 PP 
tt, Uf-^A»g^E«*iMISIii*iSIWtfctn:jE* 

^LTIOO— 1500pp mCOTlUti V temSOf/X 
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turn Lxtch y i~v&z&'%mzti^x , Mieu^ 

AS&$R«£ijMlj»fc*f LT 150-10000pp 
[00 1 0] 

d*i<o«4. mum 

*AZ<WK«i7/fc& y*l«i#Rtf/OUi7/k& U± 
a&Kjfta*, jE«aflv>*y^Aa»a«iateiM: 

»t:itLT-&fH00~1 5 00ppm*#r4. 

a^(420 0ppmJiLh, ff * L<«42 5 0 p pmJSLh 

!&T-tS«fo#fcl>OT\ a«l 4 0 0 PPratlT. » 
£L<(41 200ppmJrFT*>S. Cc7)*T'i>. IBF4 
L<{49 0 0ppmJjlT, $ L<I46 5 0 p p 
mWT\ ftt>#4L<tt5 5 0ppmWTr*i. T)V 
# V<kmL%*?T>Vi] 0±M&mjSLftt LT«4, i~b*J 
<>A, tfU^A, ;l/t'i^A, -fci>">A s iuWs*?J±. 
v^i^A, ^hoyf-^A, Ay^AtjawWi 
*. S?£L<<4. -M-'J^A, #y>A N tf/l^A.. 

Wff£L<t4;^^A. v/*^Afti>#£L<t4 

IZbtfX'Zl. 

[0011] *f6%0»2f5lWttJV^"r«. 'J 

^AZ&m?6(4I£IH*yj£ft£. jEfiKJflu* y ?• 
•> AS^mg^kfetC^ LT150~10000p 
p m-&*-f & . £«#'>&-W> b »ft*OF+» t =5r 
4«I*HC*&0-C. aS(42 0 0ppmiilb. »JL< 
Ji4 0 0ppmia±f*S. .KO+T'i. J?2L<141 
200ppmfclb. L<(42 000 PPmUt 

±. gt»4t<«42 500ppmm:T*)l.. 

ttMtf$>i-$zkim®M.tiWT-tz>®m<7>x\ a 

S7 5 0 0ppmlilT. »4L<J46 0 0 0ppmJM 
T. 3£C#*t<tt4 00 0ppmJ3lTC»«. 
[0012] ±fESS 1 3* 2 OJWBfciS Wt , 7;Mr 

14. iE«. a«aifW»««^4fifc:#flELTV^fcJ: 

#£Lv\ *fHB«ff4Lv^JH»fctiV^TW:. Wfite. 
7/1^ y&JK&tf/Xtt7/W;fr y±S#«Jfc»-2:«SK 

* vjs^t **;h.«ijjj«8*ic-artr ixa <o , s ^ 



[0013] 7lVt) U ARjSft^T^ 'J±SteR« 
itf . 'Jf>-iJ»Ai«6»fcaik LT L i C o 0 2 
b%f<D3rt/\sWb&Vllk. L izCOa-^L i OH x Li 

n o 3 mco o +*> &{t&fob fcaa-r* nttc. mm 
zMtttzztffX'Zz. v+*>A.w»*m*&mMi 
t ix l i c o o 2 imtzmaortu* y oka 
*h 7** y±»*iuyh 

4ft*Wfi:*i6i: tTl4. ( 1 ) K^fcfrS aWHfc 

mi. ziit><?>vm®mi,z}5^x±iffiL-ftz&&z-£z> 

#i£, ( 2 ) b ft&hb y "h^Mt^b 
•f &l£fc±i2jac#£JW ( 3 ) L i C o O z 

*. =5rfc. y w&mmLmtemmnwmmzii 

btfhhVX; ±3ffi&mZtb%&£o%7fr*iV& 
IWMh 7/^ yi«^**H»«M'f 

[0014] 7^* y *m*T)v*i v±m£im8ft<?>tii 

jxz.xmizmx'Z hmmismmit. vw&tw& 
ttt*ittt»mim?t>h. zow&cDsmzmb 

ITJ4. mUS. Fe, Co. Ni, Mn^Sr^f4i 

mi&cr>x\ ±.u<7)m&&mco*Ti>, a^h, - . y 

7 7/l^ { £ L < . $ fcett3;</H*jWKi#4 

AlW^KMlSft t flffl IX i> «t v\ AfrW^r 'J -f? Aft 
•^•eftfti; UTtt. L i C oO 2 ^c0'J^AaA>h 

s^Ktt. l i n i o 2 m<7)Vi-^A~y^m^m 
m<7)7mx—&mM Lxtjiw 

[0015] ^rfc, jE*+t«. ±l£Wh«0ft!!COvSM 

li. Mno, v 2 o 5< v 6 o 13s Tio 2 wcom&&mm 
im. ti s 2 . f e s%b'<ow8&mmm. xvr 
- u y^o»mtt^y v-mnnm.&fatwf i z b 
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im ? ^wtt^omMif mtfflxh&x'mft 1 ~ 3 0 u 

m, *fiL<(il-10/imS J Sf$)|,. 

,[ooi6] *&ejioy at® 

«*titfttt«Wtl>£T\ ii^l-50^m, #£L<(i 
[0017] iE®RVn®te. ZtL?ti. Mftftmt 

j^yy-ttt-th. xmsx/nmiz&mx'* &u 
yy-ttxit. Bins, B^p°ptt, mmt. mmm 
<nm&&h&m<r>m®wmzixz>. &w.mz\&. ^y 

tfyTnevy, tK'J-I, 1 -x^^xf-wy^ri: 

y%acomm%# , J~?- ; ^'Jx-f-^y, ^'J^f-;i/ 
X^y, tfyt'xyPtry^ #y-N-h'x;H?o 

^-/k y ^ ? ? y /n*x?-ik y * ? ? y ah y^ 
;k ^yr^y;n?^^-;k xvt?v im^i>. x 

^tfcor^y/HS^^y?- ; jK'J 7-y-fkt*-;k 
^^■fft'-'JfX ^yf-h^/M-nx-fl^yl? 
<S7 7^8fI§; ;tfy7?ynxhy/k t'xyf' 

y^rxH^t'ocNa^^y v- : ^y^Kh'x 

/K #y h'x;PT;l/3-;^t'(7)-1f y fx^T/Pri-A 

&*y v- ; *yigftt*x/k ^yns^h'xyf>=&rif 

ev\ny>-£^f;Ky v- ; #y 7-U y%t'nmmitX 

y-7-^t>'«fflT"# ^^±fe^y-7-^t-c7)M 
^js<*. mmft. yyy&gg&w. izKims 
y^yvim-sw. rwfgAHrmt'X'hix 
i>mx'$&. zti^com^mM^m^mt. as 

10000-3000000, ntt<it 100000 

- 1 o o o o o om.x-h& . m-gh tn&mL&tf 

%<r>mmmm<,z%:hc\ttfhz>. nt iwq yy- 
®m. 7? sawn. cNg^xv . 
[ooi8] mm« i o oMwtr y^-w 
ffifflsjia^ o . i Mgffkit , » 2 l < « i asssiy 

xT'J>9, ^^3I^3 0a*a51ilT. #StL<ti2 0S 



•IIRId*^* 4 . a*. T-t+uyy?*,?, ij-i&yy 
120cc/100 gJjLbWM: L < . ft 1 1 

5 o c c / 1 o o g jajb&TOfi&fcftSrt-s t v ^ a* 
[0019] iessi* /xaasfctt, ±few«ijftfcfr 

±Ttf*U\ cW^zm-t&WMKt LXlt. 1 

mim-thzttfX'Zi. mma, -mn^uyy 

tizkix mm-h zbtfx-%&. 

i o o 2 o ] mow 3 sisno 

4 0//miJl±, OOx/mJil±T-ftO. 
*fcii#2 5 0/imJ3lT, #* U<«il 5 OjumJJITT' 

[0021] -mz, wtimx* z £-££-mr, « 

Hi f s Mrt t y f"> A >f 7f y*^» L c < v > 

tnmwj£tftz*>*-t<. tarn*. imMizft^xm 
m^^t^t^m^iiizhh. vi-vAm&i&m&itM 

5^{fc2r J; 0 WS&fcfflM-f h Z. t tfX'% h . am^titf . 

fo±mktf£ i 9mgx'$>z><?)x\ MUiiEmomzzi 

0 0/zmlil±i:-ri,£O*W^ L\>\ 

[0022] «aKii, s^«mft* { ig(t^n§. *m 
its n&rmxfcbLxit* yju. susw 

[0023] jEflaWfcWi&WMWiftLhSft.Sfcto, 

u^. *S(7)TOb*ffit txit. yyxh>>m s mm 
a->uz**)Em-t2>%t'<niim. vmmttwti 
timmm., are, x^yA7, m&z*mttzu 
* - y ? is % t'ximmm&mmt mmmmmm. 

[0024] ttz, mkcomizmzitz , -r%b*> 
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HM#>h£ < frl *> TS*3*IWifi< 

it 

[0 0 2 5] a*ljum£U:. #*L 

<tt5jumJ2U:T* l 5, iMfrl 0 OjumfclT. ftZK 
tt 5 0 JSITC* 4 . * * 0 KW r ? & k , «S**^)S 

tfmu&izbtfhi. jEmknmknmimmmw 
*tm&zti&. WMmcommmcomnkiTii. m 

3&xtt*l5Ktttt«Jffff##* U\ ttSUttltllMr* 

rat*. u-Mttt. wnvm mzms.%% 
ftnu- him) \,z%hm&hhnx'*mwtmfi 
wen*?**. 

[0026] imm^m^tihw^wit. »«y* 

ft^fcWfcttflH-* JUmiciiL i P 

F 8 , Li AsF s , LiSbF 6 , LiBF». LiCl 
0 4 , Li I „ LiBr, LiCl, LiAlC], L 
iHF 2 . L i SCN, L i S0 3 C F 2 lfc7)iJ f"7AJg 
tmfbtlh. Ztlt><Dl*>X'imtZLiPF^ Li 
C 10 4 j&»tfj»f»4. 

[0027] ztit>£&mnmm®mz®mitz 

*0BrfflV^*^O»«tt, HRWfcO. 5~~2. 5m 

- h y /Wit£*w s^s . ifccn^o 1 mttz\t2 
[0028] ztihnohx-it. mz*i-u>tj-x* 



ffl. K fx^/l^-tf^-k x 

bmttvb i mttdi 2m&±<v®]&tfimT&z. t 

«*»ff*L<tt, xf-i^y#-;jf*-k Tot'l^ 

s. 

[0029] w&mizmx't hyiirtfmmmi. m 

C«M*S*ir^*fc LT<380&tt#*L<ffiTLfct>*> 

nw&imftnwmizfo^mz^-tw. mm. m 

y/MRlllW+OJWH 6 *>it*tt# * L < (± 1 ~ 5 0 £ 

m%X'h&. tetxikwrnzmsttizkifiv** 
ymmtf&Tbxm&mm<%mmz$>&. 

[0030] y**WIWK«W"t*WHFfc LTIi. 
fi&<. *'Ji^f/K #1/75 K, jKU*->K*- 
^J^U^y, XWUTftk'WXo tSftjDtc J: -5 T 

^^it^^cT). ^y^^^y^s^f-^t'^r^y 

X y 7 y h'x y f>^r if y t'x/i^fr 

LTW, #y7?ynxHJ/K .•K l J77ftt'ziJfy 
5r*tfl»Ct*^l>. ^y7-yftt'-yf> 

t7/PtnTn t U y^ffiO^E 7 V-^ t <7)fta-^#: 

dfyx^r^y^-h. xhdrvxh^yx-f/wr? 
yu-h, ^yxf-uy^yn-^yr^yi^-h, 

xhdf>-xf-;M^^yw-h, ^hJfyif;M^ 

•jx^-^y^y3-;^y^^^yi/-h 1 n, n-v 
x^;prsyx^;i/r^y^-h. n, n-^^t 
s/x^;uT^yi/-h. ^yy^r^yi^-h, r 

V>lT^VU-b. T^ynxhyyK N-t'x;Pfo 
'JH>- S xxf-uy^ya-^'r^yv-h. hyx 
f-uy^Ua-^T^UU-h, rh^xf-i^y^y 
3-;PxT i? y V— h , ,-Ky xf-uy^y 3-;^'7^ 

yxf-uy^ya-^y^^^y rh^x-fi^ 
y/y rj-^v'x 9? yi>-t. tfyx-^y^y a- 
;Ux'y ? ^ y u- N=5r k<r)T? y yl^Oflc^ 'J v- 1 
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1St L<m^lZbtfX'$&. 

[003 1] timtt^mmy-mt^mi. as i o 

0 0 0-5000 0.0 0<D&mX'h& . ^MiPi&^b 

*ot$xwom^mL<%&. mTvmmtzm- 

140.1 t> 3 o mmxxh h . >m.ftm *h 
by)u&muz<<%*). wmmmtfi&Tix 

iktt%m<%*)i'$xTm±®mz4Ltztki> 
t s mtiffi.mizmTiX'itym&mTLu- 

[0032] mmmrnb Lx^mw^nmmm 
^izbhx-zh. z<7)£?%®imMmbix\±. z 
tit x-f&htix ^m«<o®imMwzm\>^z b &x- 
mm. ±mny>wm'£X'm^ti&i£iH i 
bimmMmim&Kitx'miir txmm-i z b vx- 

*n «, <r> i . ami s 4 a &iw§t -r i 

[0033] mmb ix . ±ig«jKJt*#7Lttit* 

W&J4. aSl~2 0 0//m. #£Kii5~l 00*1 
mTfti. attWfciiWS»S 1 u 

m&±. #&L<H5uml3±. *fc»«2 0 Oum&. 
T, #* t<(il OOjumJaTOfcWtfflffl&fti. a 
MWi, ilttl 0-95%, «FiL<tt30~85XS 
arc**, x^— t<0WRi; LTJ4. *U*^7 -r 

[0034] u f-^AzjxwicjsJttiiSigBrtf^iit 
**mo*ffitf4. aan»l<offlflt 4 -3TSEI 
&f&2itt<7)mtU\ a». SSftlfflllittlffBtSftD 

sit. fc«8<9ft*i$tf>K«t x -> xsmmamtzim 

k^RjBKio-c^riw-*. carina. ±ism^m& 
tm*). ttvmwawzmnztL&mit* 
<, nm j $>nmizttzitxt5< zbhx-z 

[0035] *»«K*JV^T«6fflSn4 il 
WHtl+*>«IHtfc*fLT. 0. 0 1MXGI 
±, #*Ktt0. 0 5MM%&±* §fc«ff*L<tt 
0. 0 7fi*%iy±T'&9, ifcaftlOSKBlT. 
*f;£L<J48fit%OT. S6fc#4l,<tt6ftt%j;i 

Teas. ifflim^'Si:. a^DSi^msfM+TU 

^.M^y^iioBlWB^t&O. -f*yfS3«tfffi 
**. at, +^=5r^S&^S 



■w. #t*»ftststm»«M&tf)#fl?t 4 4 #x 
<mrzm<zbtfh&. 

[00363 *mnzt$^xffin?zz bttx-z mtn 
Mbixu. BsmmmmzsE im&&fs.ioz>& 

m&m&n<r>i><r>*m8X'%&. fltf.tr. t'-uy* 

^3-^-aK*-h«W*-jK*-ha, 1. 6-D 
ioxaspiro [4, 4] nonane-2, 7- 
d i o n e *^BttXtt««XAT/WK, 1 2 - ? 5 -7 
y-4-x-7 i ;i^^^Kx— r/i's 

'\*V;yW<om$'!rh>. 1. 

y. l, A-ffyxjvh-ymwxfrvy&^ttii- 
[0037] ;ii^»fflco^*(i. as i o o oja 

T, if^L<{i500OT. $4>t#^L<^3 0 0JJl 

i^s^i o . a *>&mmm tmrnbtczz t 

!.«MS»$:^W*^^S^-XtltZiWLT^I»„ « 
[0038] . JDX^^-C* S£?7 -f 

< 44 ^t* * l v m& r> x'% < , ^jg 

0. 15mmJSlTr*6. JtJt'L, *4 "5t»V^I43j| 

&T-&tfmmiz%*)^ #4mi>mki,*t<*&<?)?* 

aSO. OlmmfeUis ff^t<<40. 02mmJjLhT* 

hi. 

[0039] nmtOW&k iXit. 
Zb&X'Zh. *F4L<{4. ^AyTJIkMBfk** 

mm\,zwmmtfmift>titz => s *- h 7 * ;uatj>s. 
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[0040]?$*- hyj fVMzmm-thtiXrt 'J 7 

®utmmtz> z t s . *?a l < <4, «*thd 

ztit>mmizi±7 <y- 
mt Lxa, tfxrt»7n<o9MB£&memk. tx 

xmm-tz&mm&mftzEMim#b uzhnx 

[0042] z<T)W&, m&mmwstmhwmt* 

U7<y, 7-f*yv-. #fttt#y*U7*y. tfy 
x+u vrU 7 * V- Y . 'J 7 S K9M%iM£*ttM 

WaMMt<^l«WIW<fflv^it. flttftfyx^y. 
sKyrntwy, ^tt^y^i^-fy. 7M*yv- s 

[0043] £8, 7$*-h7 4/kM4. tfxrfVT 

®t®mt<Dfflizmmzmi&zti>x'%&. * 
<oftrtffltJW?r««rdfyxf-wy % ^yratrwy^ 

4<, 7<;kiJ:*>J«tf£JtSjSJB. E3a*#. 71/ 

m&ffi&ti ztizx ~>x$m-h zti>x'$z. it 

tam^Xi, b £ 14, ij 7JKU/t<y ? y yx# 
(<z£r> XJ8&Zti.Z><r)ffM%X'h h . 
[0044] *SMHfci3 Wt 14, 'J f"7AZ<*:«?fi<7)5E 

iwnctJ^T. x'onvEtx^M-thzb^mx'h 
h. m*>, vrv&zvmMnmtBMmzti^x. x 
<omnj±£X'coytm-tz>m\ **ra<3«*w»fc*s 
wr#*u>. mm. wes^amt lt, l i co 

OSff (±RB«ffi) £, 4. 2V40i*#<, fttz 
4.21 VOL, $ £>fc{44 . 2 5 VJiUifc-f l>tf>a>'i? 

-rst, w?)vwmi i frx.~>xmfcthm\iizt)h<7) 

X\ il»{44. 4VOTfc-T6. 
[0045] 

imtffl] [iM<o«a] Ji§2 0/imcor;psx^ 



3A>MiJf)A (LiCoO,) 9 0M4%t^y 

7<Hkt*^yry (PVdF) 5M%>7-fc-fi/y7 

6 2/xmc7)IE|g5r#^„ 

XVti-X>m- WmmSum) 88fi*%£PV 
d F 1 0MM%b 7^VVfy y 7 2M&%b 

• «8ftLTW3 5 6 umcry&mzmz. 
[yf-^AZJJflKfiWKt] Li PF 6 £lmo 1/L 
^fJ^T'^*-rS7nb-^y^-^- b £i^y# 

-«K*-hi:«aw«« (a^Mtiti : i ) frbtth 

flM^8 6fifi%{C, aSftflfflfcUTl. 6-Dioxa 
spiro [4, 4] nonane-2, 7-dion 
e5ll%, 77VV-VJk<r>*J-?-9'&m%b*lM 
£MX'l OOW.&%b%lXot,zffimitz. Zti 

[0046] mSEBk* MM* mm 16^i. 
5%. ¥£tfim . 0 5 Jxf-U y« 

2«i®#^fUi7-f;^fc, *n-miwe^tttiw 
«B**»S ■ dii^£*i«U 9 0-C 

T'5^raSDH!i-tl.Ci:{w4->T ; e7V-$:a^$-1i-, ^ 

mi. 7)u$-vj>mnvm&mmxifflLfi:miffi 

3EttS:*t*W$ttl 0 0AmO7$^-h7-<;^t 

U^AZJWCIiLfc. »^*ifcltat:4. 1-2. 
7V^«B-C3teR««:fTV\ ***ffl*fflfc S E I HSH 

[«fi«fttiHi] ttfeiutyf-^A-iWKefcWLT. 
m&izx. 4. lv^-co. 5co«aMfarc*«s-e- 
fca. lcmmmmx-fiimz-e. mmmff)tmmM 

A 1 *ffl£Lfe. 0 . 5 C<?5«aKf«TS ^(C 

*<o«9ox;'C5^Bi5!Maa*tfofc. -eco 
a, ict>qffi&M.x'2.7v*Ttmz-tt. tmm® 

0.5CT'»ftmU:f£l. ocxwimt, wtw& 

[0047] mmm ommm a i jc*h- 4 , mm 
«iaBir^ft«^*A 140, 1 S:** 

fe. «WHI«fe5»lI8;*Aifc#fr*, IftJftaf* 

awB^m^^i!jic/sijpiifr<oikm§*A 1 

[00481-3N JWWfcMU 4. lViTlCCg 
mS»£«t«|V>T (1/25) C(7)mS[^T'^«E^m 
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s-ffc > . titsftwi. 2. 7 v t? i c vfemmtnz ^-r. 
ftoiti'Tivzi oobmmjeu imavm&Miff. [0049] 
*t-ra 10 00 a <^a«^ftosij^ (%) tixwt [^1] 

;^*«t#* (xi) 1 

58- 1 





7**U± 
BAR 

(ppa) 


Oho) 


AUiAk) 


B CmAh) 


C (mAK) 


mm 

(X) 


(X) 


(X) 

on) 


fill 


Ca 
870 


2090 


520 


44? 


468 


86.0 


90.0 


93.9 


& MS 
«2 


Ca 
610 


2760 


523 


442 


462 


84.5 


88.4 


93.8 


£ tt 

013 


Ca 
n?6 


2624 


524 


443 


465 


815 


88.7 


94.1 


* BS 
014 


Mg 

920 


3050 


521 


445 


467 


85.4 


89.6 


94.0 


£ BS 
015 


Mg 

650 


3211 


523 


449 


467 


86.8 


89. 3 


93.8 


It ft 
Ml 


Ca 
40 


150 


523 


367 


408. 


68.2 


78.0 


89.6 


OT2 


Ca 
58 


142 


515 


351 


398 


68.2 


77.3 


89.8 


tt © 

0113 


Us 

60 


120 


513 


351 


396 : 


68.2 


77.2 


89. 1 



[0050] t)Vi/*7&m?~?y* 

0 , Milt L i C o O, jEWf+wmMB^-CSS^iT 

fl^fLCaSO 4 <7)^-C4 000ppm, 20 0pp 
nu L i Co0 2 IEHtt'££Sn£?tic7)T£>5. 
[005 1]S-lH^mpC. 7/l^'j&JS 

*iac:fca*#a>a. 

5WH6~8&tfJtKW4~5 

[0052] m%li. TE2^TWlLfc. 
(X2) 

satr, 4. iv4To. 5c<r>«t*arejg«8K 



m$ii\ KwrawBtfu/ioo) ct^am? 
4. ivjg«E*«*ff3*wift!*ffv\ %<m. i 

CT2. 7V*t1«*fT3tt«ifffcfT$r->fc. 4. 
lV*?lC*)jg*Sfttt&ffH. #wC(l/25) 
Ct5ra*T4. 1 V^«E3Em2rff53t«^t, 1 
CT2. 7V4t1«fcff3ftWif|Mfr4 0 0|I|fflV 
1 0B^»«^Ji^-ra4 0 0-«M 7Mk<?MMMfL 
<?M£k. LX*M 9)V®mm^ (X2) 1 

maoftm^a ( a 2 ) tiM ^suhw < x 2 > 

b Sri kft-CIt*** - 2fcjj*t. 
1M ^USJBHW (X3) 

g&iCT. 4. 2V*T0. SCWHaRMtCJfclSfc 

acwc«8Mw*(i/ioo> ct^aa-c 

4. 2VJS«EE£««:fT9aWlft*fT«-\ 1 
CT2. 7V4TJWtffdllt«l«!fetf*-jfc. 4. 
1 V4T 1 COJ|«aDW*fik\ &vvc (1/25) 
Cfc$r**T4. lV36«JE3Wt1fd5WaMf4:, 1 
CT'2. 7V4TlWtfi51fcWlf^t4 0 0|iIffV\ 
1 HiOftWB«fc*H-* 4 0 0"tM 7>Uk<D%m®M. 

corns t ltim 9>v®m$m> < x 3 > 1 
ma^ftmsi: (A3) ^im^s***** (X3) 

[0053] 
[f!2] 
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S-2 





7M±&& 
(ppm) 


E»AM 


ass* 

A 0 

(mAfa) 


tW 1X2) 
(%) 


A3 
(mAh) 


f#* (X3) 
(%) 


mm 


Ca 
870 


2090 


670 


89.6 


636 


81.4 


mmi 


Ca 
610 


2760 


571 


90.4 


638 


83.5 


mm 


Ca : 
450 


8500 


673 


91.1 


641 


86.8 


urn * 


Ca 
40 


150 


671 


78.3 


637 


70.1 




Mg 
60 


120 


670 


78.1 


637 


69.6 



[0 0 54] llfe0»9&tfit8$IJ6 
V, 4. 3V&V4. 4Vfc tTl 5 0EHM 



tM ( X4~X 6 ) Sr^ftfc^ fcfctfk 

WWI6i:FWMcLTyf">AZ«lii*«3t. IFflSL 
fc. 3 fcijrf. 

10055] 

[*c3] 



S-3 









4. 


4. 3V*5f8 


4. 4V3SS 




iili 


mw 

(ppm) 


ft 

(mAh/g) 


IB** 

CX4) 
(%) 


ft 

(fliAh/ff) 


lew 

(X5) 

(%) 


ft 

(raA^g) 


(X6) 
<K) 


9 


Ca 
460 


3500 


140 


94,1 


151.3 


90.1 


166.1 


80.2 


6 


Ca 
40 


150 


140 


881 


161.3 


72.6 


166.1 


44.3 



[00 56] 



F?-A(##) 5H029 AJ03 AJ05 AJ12 AK02 AK03 
AK05 AK16 AK18 AL07 AL08 
AL12 AL18 AM02 AM04 AM05 
AM07 AM16 EJ04 EJ12 HJ01 
HJ18 

5H050 AA05 AA07 AA08 AA15 BA17 
BA18 CA02 CA08 CA09 CA11 
CA22 CB08 CB09 CB12 DA02 
DA03 EA10 EA24 HA01 HA18 



